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state ansatz
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By assuming that Y (4260) is a D1D¯ molecular state, we investigate some hidden-charm and
charmed pair decay channels of Y (4260) via intermediate D1D¯ meson loops with an effective La-
grangian approach. Through investigating the α-dependence of branching ratios and ratios between
different decay channels, we show that the intermediate D1D¯ meson loops are crucial for driving
these transitions of Y (4260) studied here. The coupled channel effects turn out to be more important
in Y (4260) → D∗D¯∗, which can be tested in the future experiments.
PACS numbers: 13.25.GV, 13.75.Lb, 14.40.Pq
I. INTRODUCTION
During the past years, the experimental observation of a large number of so-calledXY Z states has initiated tremen-
dous efforts to unravel their nature beyond the conventional quark model (for recent reviews, see, e.g. Refs [1–5]).
Y (4260) was reported by the BaBar Collaboration in the π+π−J/ψ invariant spectrum in e+e− → γISRπ+π−J/ψ [6],
which has been confirmed both by the CLEO and Belle collaboration [7, 8]. Its mass and total width are well deter-
mined as m = 4263+8−9 MeV and ΓY = 95± 14 MeV, respectively [9]. The new datum from BESIII confirms the signal
in Y (4260)→ J/ψπ+π− with much higher statistics [10]. The mass of Y (4260) does not agree to what is predicted by
the potential quark model. Further more, the most mysterious fact is that as a charmonium state with JPC = 1−−,
it is only “seen” as a bump in the two pion transitions to J/ψ, but not in any open charm decay channels like DD¯,
D∗D¯ + c.c. and D∗D¯∗, or other measured channels. The line shapes of the cross section for e+e− annihilations into
D(∗) meson pairs appear to have a dip at its peak mass 4.26 GeV instead of a bump.
Since the observation of the Y (4260), many theoretical investigations have been carried out (for a review see
Ref. [11]). It has variously been identified as a conventional ψ(4S) based on a relativistic quark model [12], a
tetraquark cc¯ss¯ state [13], a charmonium hybrid [14–16], hadronic molecule of D1D¯ [17–19],
[1] χc1ω [23], χc1ρ [24],
J/ψf0 [25], a cusp [26, 27] or a non-resonance explanation [28, 29] etc. The dynamical calculation of tetraquark states
indicated that Y (4260) can not be interpreted as P-wave 1−− state of charm-strange diquark-antidiquark, because the
corresponding mass is found to be 200 MeV heavier [30]. In Ref. [31], the authors also studied the possibility of Y (4260)
as P-wave 1−− state of charm-strange diquark-antidiquark state in the framework of QCD sum rules and arrived the
same conclusion as Ref. [30]. Some lattice calculations give the mass of vector hybrid within this mass region [32],
which is very close to the new charmonium-like state Y(4360) [33]. With the D1D¯ molecular ansatz, a consistent
description of some of the experimental observations can be obtained, such as its non observation in open charm
decays, or the observation of Zc(3900) as mentioned in Ref. [19], the threshold behavior in its main decay channels are
investigated in Ref. [34] and the production of X(3872) is studied in the radiative decays of Y (4260) [22]. Under such a
molecular state assumption, a consistent description of many experimental observations could be obtained. However,
as studied in [35], the production of an S-wave D1D¯ pair in e
+e− annihilation is forbidden in the limit of exact
heavy quark spin symmetry, which substantially weakens the arguments for considering the Y (4260) charmonium-like
resonance as a D1D¯ molecular state.
The intermediate meson loop (IML) transition is one of the possible nonperturbative dynamical mechanisms, espe-
cially when we investigate the pertinent issues in the energy region of charmonium [36–61]. During the last decade,
many interesting observations were announced by Belle, BaBar, CLEO, BESIII, and so on. And in theoretical study,
it is widely recognized that the IML may be closely related to a lot of nonperturbative phenomena observed in exper-
iments [44–64], e.g. apparent OZI-rule violations, sizeable non-DD¯ decay branching ratios for ψ(3770) [44–49], the
HSR violations in charmonium decays [56–58], the hidden charmonium decays of the newly discovered Zc [62], etc.
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[1] Notice that there are two D1 states of similar masses, and the one in question should be the narrower one, i.e. the D1(2420) (Γ = 27
MeV), the D1(2430)(Γ ≃ 384 MeV) is too broad to form a molecular state [20–22].
2In this work, we will investigate the hidden-charm decays of Y (4260) and Y (4260)→ D(∗)D¯(∗) via D1D¯ loop with
an effective Lagrangian approach (ELA) under the D1D¯ molecular assumption. The paper is organized as follows.
In Sec. II, we will introduce the ELA briefly and give some relevant formulae. In Sec. III, the numerical results are
presented. The summary will be given in Sec. IV.
II. THE MODEL
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FIG. 1: The hadron-level diagrams for Y (4260) → D(∗)D¯(∗) with D1D¯ as the intermediate states.
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FIG. 2: The hadron-level diagrams for hidden-charm decays of Y (4260) with D1D¯ as intermediate states. P denotes the
pseudoscalar meson pi0 or η.
In order to calculate the leading contributions from the charmed meson loops, we need the leading order effective
Lagrangian for the couplings. Based on the heavy quark symmetry and chiral symmetry [65, 66], the relevant effective
Lagrangian used in this work read
LψD(∗)D(∗) = igψDDψµ(∂µDD¯ −D∂µD¯)− gψD∗Dεµναβ∂µψν(∂αD∗βD¯ +D∂αD¯∗β)
−igψD∗D∗
{
ψµ(∂µD
∗νD¯∗ν −D∗ν∂µD¯∗ν) + (∂µψνD∗ν − ψν∂µD∗ν)D¯∗µ +D∗µ(ψν∂µD¯∗ν − ∂µψνD¯∗ν)
}
,(1)
LhcD(∗)D(∗) = ghcD∗Dhµc (DD¯∗µ +D∗µD¯) + ighcD∗D∗εµναβ∂µhcνD∗αD¯∗β , (2)
whereD(∗) =
(
D(∗)+, D(∗)0, D
(∗)+
s
)
and D¯(∗)T =
(
D(∗)−, D¯(∗)0, D
(∗)−
s
)
correspond to the charmed meson isodoublets.
The following couplings are adopted in the numerical calculations,
gψDD = 2g2
√
mψmD , gψD∗D =
gψDD√
mDmD∗
, gψD∗D∗ = gψD∗D
√
mD∗
mD
mD∗ . (3)
In principle, the parameter g2 should be computed with nonperturbative methods. It shows that vector meson
dominance (VMD) would provide an estimate of these quantities [65]. The coupling g2 can be related to the J/ψ
leptonic constant fψ which is defined by the matrix element 〈0|c¯γµc|J/ψ(p, ǫ)〉 = fψmψǫµ, and g2 = √mψ/2mDfψ,
where fψ = 405 ± 14 MeV, and we have applied the relation gψDD = mψ/fψ. The ratio of the coupling constants
gψ′DD to gψDD is fixed as that in Ref. [57], i.e.,
gψ′DD
gψDD
= 0.9. (4)
In addition, the coupling constants in Eq. (2) are determined as
ghcDD∗ = −2g1
√
mhcmDmD∗ , ghcD∗D∗ = 2g1
mD∗√
mhc
, (5)
with g1 = −
√
mχc0/3/fχc0 , where mχc0 and fχc0 are the mass and decay constant of χc0(1P ), respectively [67]. We
take fχc0 = 510± 40 MeV [68].
3The light vector mesons nonet can be introduced by using the hidden gauge symmetry approach, and the effective
Lagrangian containing these particles are as follows [69, 70],
LD∗DV = igD∗DV ǫαβµν(Db
↔
∂α D
∗β†
a −D∗β†b
↔
∂α D
j
a)(∂
µV ν)ba
+igD∗DV ǫαβµν(Db
↔
∂α D
∗β†
a −D
∗β†
b
↔
∂α D
j
a)(∂
µV ν)ab + h.c ,
LDDV = igDDV (Db
↔
∂µ D
†
a)V
µ
ba + igDDV (Db
↔
∂µ D
†
a)V
µ
ab ,
LDD1V = gDD1VDµ1bVµbaD†a + g′DD1V (Dµ1b
↔
∂ν D†a)(∂µVν − ∂νVµ)ba
+gDD1VD
†
aVµabD
µ
1b + g
′
DD1V
(D
µ
1b
↔
∂ν D
†
a)(∂µVν − ∂νVµ)ab + h.c. ,
LD∗D∗V = igD∗D∗V (D∗bν
↔
∂µ D
∗ν†
a )V
µ
ba + ig
′
D∗D∗V (D
∗µ
b D
∗ν†
a −D∗µ†a D∗νb )(∂µVν − ∂νVµ)ba
+igD∗D∗V (D
∗
bν
↔
∂µ D
∗ν†
a )V
µ
ab + ig
′
D
∗
D
∗
V
(D
∗µ
b D
∗ν†
a −D
∗µ†
a D
∗ν
b )(∂µVν − ∂νVµ)ab . (6)
And the coupling constants read
gDDV = −gDDV =
1√
2
βgV ,
gDD1V = −gDD1V = −
2√
3
ζ1gV
√
mDmD1 ,
g′DD1V = −g′DD1V =
1√
3
µ1gV ,
gD∗D∗V = −gD∗D∗V = −
1√
2
βgV ,
g′D∗D∗V = −g′D∗D∗V = −
√
2 λgVmD∗ , (7)
where fpi = 132 MeV is the pion decay constant, and the parameter gV is given by gV = mρ/fpi [66]. We take
λ = 0.56GeV−1, g = 0.59 and β = 0.9 in our calculation [71].
The effective Lagrangian for the light pseudoscalar mesons are constructed by imposing invariance under both heavy
quark spin-flavor transformation and chiral transformation [66, 72–74]. The pertinent interaction terms for this work
read
LD1D∗P = gD1D∗P [3Dµ1a(∂µ∂νφ)abD∗†νb −Dµ1a(∂ν∂νφ)abD∗†bµ]
+ gD¯1D¯∗P [3D¯
∗†µ
a (∂µ∂νφ)abD¯
ν
1b − D¯∗†µa (∂ν∂νφ)abD¯1bν ] +H.c. , (8)
LDD∗P = gDD∗PDb(∂µφ)baD∗µ†a + gDD∗PD∗µb (∂µφ)baD†a
+ gDD∗PD
∗µ†
a (∂µφ)abDb + gDD∗PD
†
a(∂µφ)abD
∗µ
b , (9)
with D(∗) =
(
D(∗)+, D(∗)0, D
(∗)+
s
)
and D¯(∗) =
(
D(∗)−, D¯(∗)0, D
(∗)−
s
)
. φ is the 3 × 3 Hermitian matrix for the octet
of Goldstone bosons. In the chiral and heavy quark limit, the above coupling constants are
gDD∗P = −gDD∗P = −
2g
fpi
√
mDmD∗ , (10)
gD∗D1P = gD∗D1P = −
√
6
3
h′
Λχfpi
√
mD∗mD1 , (11)
with the chiral symmetry breaking scale Λχ ≃ 1 GeV and the coupling h′ = 0.65 [75].
By assuming Y (4260) is a D1D¯ molecular state, the effective Lagrangian is constructed as
LY (4260)D1D = i
y√
2
(D¯†aY
µDµ†1a − D¯µ†1aY µD†a) +H.c., (12)
which is an S-wave coupling. Since the mass Y (4260) is slightly below an S-waveD1D¯ threshold, the effective coupling
gY (4260)D1D is related to the probability of finding D1D component in the physical wave function of the bound state,
4c2, and the binding energy, δE = mD +mD1 −mY [22, 76, 77],
g2NR ≡ 16π(mD +mD1)2c2
√
2δE
µ
[1 +O(
√
2µǫr)] , (13)
where µ = mDmD1/(mD +mD1) and r is the reduced mass and the range of the forces. The coupling constants in
Eq. (12) is given by the first term in the above equation. The coupling constant gets maximized for a pure bound
state, which corresponds to c2 = 1 by definition. In the following, we present the numerical results with c2 = 1.
With the mass mY = 4263
+8
−9 MeV, and the averaged masses of the D and D1 mesons [9], we obtain the mass
differences between the Y (4260) and their corresponding thresholds,
mD +mD1 −mY = 27+9−8 MeV, (14)
and with c2 = 1, we obtain
|y| = 14.62+1.11−1.25 ± 6.20 GeV (15)
where the first errors are from the uncertainties of the binding energies, and the second ones are due the the approx-
imate nature of the approximate nature of Eq. (13).
The loop transition amplitudes for the transitions in Figs. 1 and 2 can be expressed in a general form in the effective
Lagrangian approach as follows,
Mfi =
∫
d4q2
(2π)4
∑
D∗ pol.
T1T2T3
a1a2a3
F(m2, q22) (16)
where Ti and ai = q
2
i − m2i (i = 1, 2, 3) are the vertex functions and the denominators of the intermediate meson
propagators. For example, in Fig. 2 (a), Ti (i = 1, 2, 3) are the vertex functions for the initial Y (4260), final
charmonium and final light pseudoscalar mesons, respectively. ai (i = 1, 2, 3) are the denominators for the intermediate
D¯, D∗ and D1 mesons, respectively. We introduce a dipole form factor,
F(m2, q22) ≡
(
Λ2 −m22
Λ2 − q22
)2
, (17)
where Λ ≡ m2 + αΛQCD and the QCD energy scale ΛQCD = 220 MeV. This form factor is supposed to kill the
divergence, compensate the off-shell effects arising from the intermediate exchanged particle and the non-local effects
of the vertex functions [36, 78, 79].
III. NUMERICAL RESULTS
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FIG. 3: (a). The α-dependence of the branching ratios of Y (4260) → DD¯ (solid line) and D∗D¯ + c.c. (dashed line). (b). The
α-dependence of the branching ratios of Y (4260) → D∗D¯∗.
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FIG. 4: (a). The α-dependence of the branching ratios of Y (4260) → J/ψη (solid line) and J/ψpi0 (dashed line). (b). The
α-dependence of the branching ratios of Y (4260) → ψ′η (solid line) and ψ′pi0 (dashed line).
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FIG. 5: The α-dependence of the branching ratios of Y (4260)→ hcη (solid line) and hcpi
0 (dashed line).
Since Y (4260) has a large width 95± 14 MeV, so one has to take into account the mass distribution of the Y (4260)
when calculating its decay widths. Its two-body decay width can then be calculated as follow [80],
Γ(Y (4260))2−body =
1
W
∫ (mY +2ΓY )2
(mY −2ΓY )2
ds
(2π)4
2
√
s
∫
dΦ2|M|2 1
π
Im(
−1
s−m2Y + imY ΓY
) (18)
∫
dΦ2 is the two-body phase space [9]. M are the loop transition amplitudes for the processes in Figs. 1 and 2. The
factor 1/W with
W =
1
π
∫ (mY +2ΓY )2
(mY −2ΓY )2
Im(
−1
s−m2Y + imY ΓY
)ds (19)
TABLE I: The predicted branching ratios of Y(4260) decays with different α values. The uncertainties is dominated by the use
of Eq. (13).
Final states α = 0.5 α = 1.0 α = 1.5 α = 2.0
DD¯ (3.54+3.71−2.34)× 10
−5 (4.21+4.41−2.78)× 10
−4 (1.62+1.70−1.07)× 10
−3 (3.94+4.13−2.60)× 10
−3
D∗D¯ + c.c. (9.86+10.33−6.51 )× 10
−6 (1.22+1.28−0.80)× 10
−4 (4.82+5.05−3.18)× 10
−4 (1.20+1.28−0.79)× 10
−3
D∗D¯∗ (1.41+1.48−0.93)× 10
−3 (2.78+2.91−1.83)× 10
−2 (16.24+17.01−10.72)% (52.21
+54.69
−34.48)%
J/ψη (7.43+7.78−4.91)× 10
−6 (8.19+8.58−5.41)× 10
−5 (2.95+3.09−1.95)× 10
−4 (6.80+7.12−4.49)× 10
−4
J/ψpi0 (3.04+3.18−2.01)× 10
−9 (3.32+3.48−2.19)× 10
−8 (1.19+1.24−0.78)× 10
−7 (2.72+2.85−1.79)× 10
−7
ψ′η (4.34+4.54−2.84)× 10
−6 (2.71+2.84−1.79)× 10
−5 (6.50+6.81−4.29)× 10
−5 (1.10+1.15−0.73)× 10
−4
ψ′pi0 (1.76+1.84−1.16)× 10
−7 (9.71+10.17−6.41 )× 10
−7 (2.14+2.24−1.41)× 10
−6 (3.43+3.59−2.26)× 10
−6
hcη (3.87
+4.05
−2.55)× 10
−3 (2.99+3.13−1.97)× 10
−2 (8.20+8.59−5.41)× 10
−2 (15.26+15.98−10.08)%
hcpi
0 (1.27+1.33−0.84)× 10
−4 (9.50+9.95−6.27)× 10
−4 (2.54+2.66−1.67)× 10
−3 (4.62+4.83−3.05)× 10
−3
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FIG. 6: (a). The α-dependence of the ratios of R1 (solid line) and R2 (dashed line) defined in Eq. (22). (b). The α-dependence
of the ratios of r1 (solid line), r2 (dashed line) and r3 (dotted line) defined in Eq. (23).
is considered in order to normalize the spectral function of the Y (4260) state.
The numerical results are presented in Figs. 3-5. In Table. I, we list the predicted branching ratios of Y (4260) at
different α values and the errors are from the uncertainties of the the coupling constants in Eq. (15). We have checked
that including the width for the D1 only causes a minor change of about 1%-3%.
In Fig. 3(a), we plot the α-dependence of the branching ratios of Y (4260) → DD¯ (solid line) and Y (4260) →
D∗D¯+c.c. (dashed line), respectively. The branching ratios of Y (4260)→ D∗D¯∗ in terms of α are shown in Fig. 3(b).
In this figure, no cusp structure appear. This is because that the mass of Y (4260) lies below the intermediate D1D¯
threshold. The α dependence of the branching ratios are not drastically sensitive to some extent, which indicates a
reasonable cutoff of the ultraviolet contributions by the empirical form factors. As shown in this figure, at the same α,
the intermediate D1D¯ meson loops turns out to be more important in Y (4260)→ D∗D¯∗ than that in Y (4260)→ DD¯
and D∗D¯ + c.c.. This behavior can also be seen from Table. I. As a result, a smaller value of α is favored in
Y (4260) → D∗D¯∗. This phenomenon can be easily explained from Fig. 1. For the decay Y (4260) → D∗D¯∗, the
off-shell effects of intermediate mesons D1D(π) are not significant, which makes this decay favor a relatively smaller
α value. For the decay Y (4260)→ DD¯ and D∗D¯+ c.c., since the exchanged mesons of the intermediate meson loops
are ρ and ω, which makes their off-effects are relatively significant, which makes this decay favor a relatively larger α
value.
In a fit to the total hadronic cross sections measured by BES [81], authors set an upper limit on Γe+e− for Y (4260)
to be less than 580 eV at 90% confidence level (C.L.) [82]. This implies that its branching fraction to J/ψπ+π−
is greater than 0.6% at 90% C.L. [82]. Recently, BESIII has reported a study of e+e− → hcπ+π−, and observes
a state with a mass of 4021.8 ± 1.0 ± 2.5 ,MeV and a width of 5.7 ± 3.4 ± 1.1MeV in the hcπ± mass distribution,
called the Zc(4020). The Belle collaboration did a comprehensive search for Y (4260) decays to all possible final states
containing open charmed mesons pairs and found no sign of a Y (4260) signal in any of them [84–89]. The BaBar
Collaboration measured some upper limits of the ratios B(Y (4260)→ DD¯)/B(Y (4260)→ J/ψπ+π−) < 7.6 at 95%
C.L. [90], B(Y (4260)→ D∗D¯)/B(Y (4260)→ J/ψπ+π−) < 34 and B(Y (4260)→ D∗D¯∗)/B(Y (4260)→ J/ψπ+π−) <
40 at 90% C.L. [91], respectively. Within the parameter range considered in this work, the results displayed in Table I
could be compatible with these available experimental limits. However, since there are still several uncertainties
coming from the undetermined coupling constants, and the cutoff energy dependence of the amplitude is not quite
stable, the numerical results would be lacking in high accuracy. Especially, since the kinematics, off-shell effects
arising from the exchanged particles and the divergence of the loops in theses open charmed channels studied here are
different, the cutoff parameter can also be different in different decay channels. We expect more precise experimental
measurements on these open charmed pairs to test this point in the near future.
In Ref. [59], a nonrelativistic effective field theory (NREFT) method was introduced to study the meson loop effects
in ψ′ → J/ψπ0 transitions. And a power counting scheme was proposed to estimate the contribution of the loop
effects, which is helpful to judge how important the coupled-channel effects are. This power counting scheme was
analyzed in detail in Ref. [61]. Recently, the authors study that the S-wave threshold plays more important role
than P-wave, especially for the S-wave molecule with large coupling to its components, such as Y (4260) coupling to
D1D¯ in Ref. [22]. Before giving the explicit numerical results, we will follow the similar power counting scheme to
qualitatively estimate the contributions of the coupled-channel effects discussed in this work. Corresponding to the
diagrams Fig. 2(a) and Fig. 2(b), the amplitudes for Y (4260)→ J/ψπ0 (J/ψη, ψ′π0, ψ′η) and Y (4260)→ hcπ0 (hcη)
7scale as
v5
(v2)3
q3
∆
v2
∼ q
3∆
v3
(20)
and
v5
(v2)3
q2
∆
v2
∼ q
2∆
v3
, (21)
respectively. There are two scaling parameters v and q appeared in the above two formulae. As illustrated in
Ref. [92], v is understood as the average velocity of the intermediated charmed meson. q denotes the momentum
of the outgoing pseudoscalar meson. And ∆ denotes the charmed meson mass difference, which is introduced to
account for the isospin or SU(3) symmetry violation. For the π0 and η production processes, the factors ∆ are about
MD+ +MD− − 2MD0 and MD+ +MD0 − 2MDs , respectively. According to Eqs. (20) and (21), it can be concluded
that the contributions of the coupled channel effects would be significant here since the amplitudes scale as O(1/v3).
And the branching ratio of Y (4260) → hcπ0 is expected to be larger than that of Y (4260) → J/ψπ0, because the
corresponding amplitudes scale as O(q2) and O(q3) respectively. However, the momentum q in Y (4260)→ J/ψπ0 is
larger than that in Y (4260)→ hcπ0, which may compensate this discrepancy to some extent.
For the open charmed decays in Fig. 1, the exchanged intermediate mesons are light vector mesons or light pseu-
doscalar mesons which will introduce different scale. Since we cannot separate different scales, so we just give possible
numerical results in the form factor scheme.
For the hidden-charm transitions Y (4260) → J/ψη(π0), we plot the α-dependence of the branching ratios of
Y (4260) → J/ψη(π0) in Fig. 4(a) as shown by the solid and dashed lines, respectively. The π0-η mixing has been
taken into account. (Using Dashen’s theorem [93], one may express the mixing angle in terms of the masses of the
Goldstone bosons at leading order in chiral perturbation theory and the value is about 0.01). Some points can be
learned from this figure: (1). A predominant feature is that the branching ratios are not drastically sensitive to the
cutoff parameter, which indicates a reasonable cutoff of the ultraviolet contributions by the empirical form factors to
some extent. (2). The leading contributions to the Y (4260)→ J/ψπ0 are given by the differences between the neutral
and charged charmed meson loops and also from the π0-η mixing through the loops contributing to the eta transition.
(3). At the same α, the branching ratios for Y (4260)→ J/ψη transition are 2-3 orders of magnitude larger than that
of Y (4260)→ J/ψπ0. It is because that there is no cancelations between the charged and neutral meson loops.
The branching ratios of Y (4260)→ ψ′η (solid line) and Y (4260)→ ψ′π0 (dashed line) in terms of α are shown in
Fig. 4(b). The behavior is similar to that of Fig. 4(a). Since the mass of ψ′ is closer to the thresholds of D¯D∗ than
J/ψ, it should give rise to important threshold effects in Y (4260) → ψ′η(π0) than in Y (4260) → J/ψη(π0). At the
same α value, the obtained branching ratios of Y (4260)→ ψ′π0 is larger than that of Y (4260)→ J/ψπ0. Since the
three-momentum of final η is only about 167 MeV in Y (4260) → ψ′η, which lead to a smaller branching rations in
Y (4260)→ J/ψη than that in Y (4260)→ J/ψη at the same α value.
In Fig. 5, we plot the α-dependence of the branching ratios of Y (4260) → hcπ0 (solid line) and Y (4260) → hcη
(dashed line), respectively. The branching ratios for Y (4260)→ hcπ0(η) are larger than that of Y (4260)→ J/ψπ0(η)
and ψ′π0(η), which is consistent with the power counting analysis in Eqs. (20) and (21).
In order to study the exclusive threshold effects via the intermediate mesons loops, we define the following ratios,
R1 ≡
|MY (4260)→ψ′pi|2
|MY (4260)→J/ψpi|2
, R2 ≡
|MY (4260)→ψ′η|2
|MY (4260)→J/ψη|2
, (22)
and
r1 ≡
|MY (4260)→J/ψpi |2
|MY (4260)→J/ψη|2
, r2 ≡
|MY (4260)→ψ′pi|2
|MY (4260)→ψ′η|2
, r3 ≡
|MY (4260)→hcpi|2
|MY (4260)→hcη|2
. (23)
These ratios are plotted in Fig. 6(a) and (b), respectively. The stabilities of the ratios in terms of α indicate a
reasonably controlled cutoff for each channels by the form factor. Since the coupling vertices are the same for those
decay channels when taking the ratio, the stability of the ratios suggests that the transitions of Y (4260)→ J/ψπ0(η)
and ψ′π0(η) are largely driven by the open threshold effects via the intermediate D1D¯ meson loops to some extent.
The future experimental measurements of these decays can help us investigate this issue deeply.
8IV. SUMMARY
In this work, we have investigated the hidden-charm decays of Y (4260) and the decays Y (4260)→ DD¯, DD¯∗ and
D∗D¯∗ in ELA. In this calculation, Y (4260) is assumed to be the D1D¯ molecular state. Our results show that the α
dependence of the branching ratios are not drastically sensitive, which indicate the dominant mechanism driven by
the intermediate meson loops with a fairly well control of the ultraviolet contributions.
For the hidden charmonium decays, we also carried out the power counting analysis and our results for these decays
in ELA are qualitatively consistent with the power counting analysis. For the open charmed decays Y (4260)→ DD¯,
DD¯∗ and D∗D¯∗, the exchanged intermediate mesons are light vector mesons or light pseudoscalar mesons which will
introduce different scale, so we cannot separate different scales and only give possible numerical results in the form
factor scheme. For the decay Y (4260) → D∗D¯∗, the exchanged mesons π is almost on-shell, so the coupled channel
effects are more important than other channels studied here. We expect the experiments to search for the hidden-
charm and charmed meson pairs decays of Y (4260), which will help us investigate the nature and decay mechanisms
of Y (4260) deeply.
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